online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 105(4): 587-597, July 2010 The limited accessibility of diagnostic, chemotherapeutic and preventive services significantly constrains the health-seeking behaviour of people infected with schistosomiasis and other infectious diseases, especially in developing countries. In addition, a lack of information, the costs of travel and health-services fees, geographic distance, social factors and frequently unavailable services are also major barriers people face in accessing health services (Gesler 1984 , da Silva et al. 2000 , Andersen et al. 2002 , Assis et al. 2003 , Mendoza-Sassi et al. 2003 , Barata et al. 2007 . Illness perceptions, the use of traditional medicines, lack of knowledge about the treatment of diseases in modern facilities and personal preferences may also lead to a low demand for health services (Gesler 1984 , Mendoza-Sassi et al. 2003 .
While approaches to studying access to and utilisation of health care have evolved over the years, these two health services parameters may be defined as the capacity of a person or group to obtain effective care when needed in the desired form and in a convenient way (Kumar 2004 , Travassos & Martins 2004 . A combination of poverty, underdeveloped health systems and geographical constraints impact both patients' abilities to access services and the ability of health facilities to provide adequate and effective services; these issues are even more acute in developing countries. Socioeconomic status (particularly income, occupation and level of education), ethnicity, age and gender inequities are major patient-related factors that impede access to health services (Gesler 1984 , Travassos & Martins 2004 , Barata et al. 2007 ). Illiteracy and a lack of social capital may further reduce the ability of poor populations to access care, particularly in the absence of available health services and information about the transmission, health impacts, proper treatment and prevention of disease (Hendryx et al. 2002 , Lee et al. 2004 . A lack of social capital may also limit cooperative activities and interactions among local health services and other government services (Watts 2008) . Personal characteristics of individuals and groups, including clients' and health providers' attitudes towards each other, space-time opportunities and constraints in accessing services also affect accessibility and utilisation (Kumar 2004 , Haile-Mariam & Kloos 2006 . Research indicates that the accessibility problem can only be solved if barriers surrounding both providers and users of services are reduced or eliminated , Hendryx et al. 2002 , Travassos & Martins 2004 , Gerhardt 2006 .
Although many control programs have reduced the prevalence, intensity and transmission of schistosomiasis, especially in Latin America and most of the West Indies and the Middle East, these achievements have been offset by increasing infection rates in Sub-Saharan Africa, the result of population movements and other factors (Savioli et al. 2004) . But even in countries that have made great progress in schistosomiasis control, including Brazil, new transmission foci are periodically being reported due to the creation of new transmission sites around water resources projects, population movements and lack of safe water supplies and sanitary facilities , Barbosa et al. 2004 , Enk et al. 2004 . While lower production costs and the expansion or decentralisation of health services have improved the distribution of praziquantel, the schistosomiasis drug of choice (Savioli et al. 2004) , little is known about the problems faced by people who are coping with infection and trying to access health services. Information is most urgently needed in poor, geographically isolated areas where health services are weakest and economic, social, cultural and logistical barriers facing patients are usually most problematic.
Schistosomiasis remains an important health problem in Brazil. In Minas Gerais (MG) alone, which together with the state of Bahia was only included in the national program in 1990, an estimated 10 million of the 16 million inhabitants, mostly in the poorer northern part of the state, are at risk of infection. The control strategy of the national program has consisted mostly of chemotherapy and the use of molluscicides, although the use of molluscicides has greatly decreased in recent years due to the development of less environmentally toxic and more cost-effective and human-focused control strategies (Barbosa 1995 , Coura 1995 , MS 2008 . Chemotherapy has been increasingly used to reduce the prevalence, intensity and clinical status of the disease. Safe water supplies, sanitary facilities and health education activities have been used less systematically, although they are potentially effective control measures (Katz 1998 , WHO 2001 . In the late 1990s, all control programs for endemic diseases, including schistosomiasis, were decentralised to the municipality level and administered through the strengthened primary care system; this strategy was designed to improve equitable access to diagnostic and treatment services in both rural and urban areas (MS 2005) . However, the impact of decentralisation on schistosomiasis control has not been assessed and most endemic areas have not integrated these activities into primary health care.
The Schistosomiasis Control Program (SCP) gives priority to active case detection, although treatment campaigns, normally carried out every two years, cover only some of the endemic communities and are not fully systematised in most of the country's states and municipalities. For example, some hyper-endemic communities in northern MG have either not been included in the control program or have received irregular diagnostic and treatment services. We studied the epidemiology of schistosomiasis in six rural communities in northern MG where schistosomiasis prevalence rates were 50% or higher between the early 1990s and 2005 , Bethony et al. 2001 , Gazzinelli et al. 2006a ). These and other communities with hyper-endemic schistosomiasis, including many in the states of Pernambuco (PE) (Favre et al. 2001 and Alagoas (AL) (Coura & Amaral 2004) , represent remnants of the earlier high-transmission situation that prevailed throughout much of Brazil. While many areas of Brazil experience low transmission and morbidity rates today, recent increases in the prevalence of schistosomiasis in AL and the Federal District (Coura & Amaral 2004 ) and the finding that only 8.4% of the 1.2 million people living in the rainforest zone of PE had been covered by the SCP within the Serviço Único de Saúde (SUS) by 2004 ) are a cause for concern. The "staged control" approach recommended by the World Health Organization calls for a shift from a targeted approach emphasising morbidity control in high transmission areas to a community-wide approach focusing on transmission and infection control in areas of low transmission; however, the need to identify infected people and to facilitate their access to chemotherapy persists into the surveillance stage (WHO 2001) .
All primary health services in Brazil began to be integrated into the public health system created at the end of the 1980s (SUS). This system is based on three essential principles: universality of access, integrated care and decentralisation to the municipality level. The current health policy of Brazil calls for the integration of the national SCP into the primary health services, with a focus on improving access to diagnostic services, treatment and health education. The Committee on Schistosomiasis and Soil-transmitted Helminthiases of the federal Brazilian Ministry of Health recently passed a resolution that called for better access to chemotherapy through primary health care services as part of the regular provision of treatment to high-risk groups and for the implementation of plans for basic sanitation and safe water supplies (FUNASA 1998 , MS 2005 . Nevertheless, although the public health system has brought health care to many poor people in recent decades (Jurberg 2008) , health levels and access to care remain significantly lower in rural than in urban areas (Sastry 1997) .
Although access to and utilisation of health services in Brazil and nearly all other countries are greater in urban than in rural areas, little is known about health behaviour within rural areas. In rural areas of the Ivory Coast, the poorest schoolchildren in 57 primary schools lived significantly farther away from public health services (Raso et al. 2005) , and in Ghana, nearly half of the residents of a rural village either lacked money for a physician or did not consider the schistosomiasis-related symptoms important enough to visit the health services . In Brazil, schistosomiasis risk has been associated with socioeconomic and demographic factors in different communities (Lima e Costa et al. 1998 , Gazzinelli et al. 2006a , Guimarães et al. 2006 ) and distinct infection clusters have been identified in small rural communities (Gazzinelli et al. 2006b ). However, no information is available on health-seeking behaviour in those areas. At the national level, gender differences in health reporting indicate that women's health is poorer than men's health (Barata et al. 2007 ), but no information is available on the self-reporting of schistosomiasis. The objective of the present paper was to compare access to and utilisation of schistosomiasis diagnostic and treatment services in a small village and the surrounding rural area in northern MG. Our results may provide new information on patterns and problems surrounding health-seeking behaviour related to the provision of schistosomiasis services in rural communities in Brazil. (Table I) .
PATIENTS, MATERIALS AND METHODS

The study area, economy and population -
Local health services -The single municipality-operated primary health centre in São Pedro, located in the central village, has a part-time physician and nurse who attend three days a week and a full-time nurse auxiliary and health agent; there are no laboratory facilities. The rural population has relatively less access to the health centre because of the distance and the hilly terrain. To reach the nearest hospital and the pharmacies in the town of Jequitinhonha (40 km downstream from São Pedro), people must cross the Jequitinhonha River by ferry and then take a public bus. The only other primary health centre and pharmacies within a day's travel are located in the municipality of Itaobim, about 15 km upstream from São Pedro. The last case-finding campaign of the SCP in the study area, involving diagnosis and treatment of infected persons, was carried out in 2002.
Data collection -The household questionnaire was pre-tested and a considerable number of changes were necessary to administer it effectively. The interviews were carried out between May-July of 2007 by experienced nursing graduate students using Personal Digital Assistants (PDA). All households and individuals were given unique code numbers during an initial visit. Interviews were carried out in all houses in the study area using a questionnaire containing questions about previous schistosomiasis treatment, demographic and socioeconomic status and schistosomiasis-related diagnoses and treatment.
Household heads were interviewed about householdrelated matters and each individual over the age of 18 years was interviewed about his or her personal characteristics and health-seeking behaviours. Socioeconomic characteristics were recorded for each household and each individual was asked about demographic characteristics, perceptions of schistosomiasis as a disease, the use of home remedies, utilisation of diagnostic and treatment services for schistosomiasis, details of trips to health facilities, level of satisfaction with health services and previous treatment for schistosomiasis. Information on children under the age of 18 years was gathered from their parents.
Information was also gathered retrospectively on utilisation patterns for the 2002 schistosomiasis campaign since there are no patient records from that campaign. This campaign typically focuses on examining all persons living in the endemic areas and treating all Schistosoma mansoni cases. In 2002, health workers went from house to house to explain the program and distribute stool containers to all inhabitants. However, just one stool sample was examined using a Kato-Katz method (Katz et al. 1972 ). In addition, because of the difficulty in accessing many households, particularly in the rural section of the district, not everyone in the study area was covered by this campaign. Questions were included on the utilisation of schistosomiasis diagnostic and treatment services between 2002 and the end of 2006 to permit an estimate of utilisation rates during that period, when no schistosomiasis campaigns were carried out in the study area. The fact that people remembered the 2002 campaign and the characteristics of the schistosomiasis treatment (including a trip to the Department of Schistosomiasis Control in the town of Jequitinhonha) is thought to have reduced recall bias. The data are therefore considered to be reasonably reliable.
All São Pedro Health Centre patient records were reviewed for the period of October 2005-October 2006 and all patients visiting the Health Centre during the 30 days prior to the 2007 household survey were interviewed about the reasons for their visits by trained nursing students. This information was gathered to estimate health centre-specific utilisation rates for different health problems, including schistosomiasis and other intestinal infections.
Analytic conceptual framework -A model was developed ( Fig. 1 ) based on relevant accessibility and utilisation studies (Andersen 1995 , Hendryx et al. 2002 , Kumar 2004 , Travassos & Martins 2004 , Gerhardt 2006 and was used as a guide in designing this study and assessing the utilisation of primary health care related to schistosomiasis. For this study, we considered all socioeconomic and demographic factors, spatial factors, place of residence and two health services-related factors (cost of diagnosis and of treatment).
Parasitological methods and treatment -During our parasitological survey in July 2007, all study households and members in the study area were examined for schistosomiasis and positive cases were treated. Each person a: about $US0.50; b: internal and external conditions: house was clean, good quality construction and maintenance of house, floor was ceramic or cement, walls were brick and the roof was tile; c: internal and external conditions: house was dirty, poorly constructed or maintained, floor was dirt, walls were wood or adobe and the roof was asbestos or straw.
was given three plastic containers for faecal samples. Individuals in the household who were not included in the study also received containers. Containers were labelled with the participant's full name, age, personal identification number and household identification number. Participants were instructed to deposit one faecal sample per day into each container and return the containers immediately to one of several collection points, where the samples were stored at 4°C. Faecal samples returned more than 48 h after container distribution were not accepted and new containers were issued. Slides were prepared within 24 h of collection using the Kato-Katz thick-smear technique (Katz et al. 1972) ; two slides were prepared from each day's stool sample, for a total of six slides per individual. Three laboratory technicians carried out the microscopic examination at a field laboratory in the Health Centre in São Pedro. The stool examination extended from July until October 2007 and the treatment of schistosomiasis-infected individuals was administered in January 2008.
Data analysis -All survey data were entered in the field into PDA (Dell Axim X50/GPS System); these devices enabled local data management, analysis and georeferencing of households. The distance between individual houses and the São Pedro Health Centre was measured with the PDA/GPS unit using the straight-line method.
Statistical analysis was performed using SPSS Version 15.0. Descriptive statistics were used to analyse the relationship between the dependent variable (utilisation of health services by schistosomiasis-infected persons) and socioeconomic, demographic and cultural variables during the 2002 schistosomiasis campaign and during the period between 2002-2006. In addition, the study analysed schistosomiasis-related symptoms and actions taken by central villagers and rural area residents during the 30 days before the survey in 2007. A chi-square test was used to test for significance.
Several major accessibility and utilisation parameters were included. First, the survey assessed participation in the 2002 schistosomiasis case-finding campaign. Although this campaign should be carried out every two years according to the recommendations of the federal Ministry of Health, it has not been done in the study area since 2002. All study members were asked if they had a stool test during the health service campaign in 2002, whether they were positive for schistosomiasis, if they had received treatment and, if not, why not. Second, the survey examined self-motivated health care for the diagnosis and treatment of schistosomiasis between 2002-2006. Study members were asked if they had had a stool test since the 2002 campaign and, if so, were asked about the testing location, transport and treatment costs, sources of information about and assistance with schistosomiasis treatment (including social networks) and reasons for not treating positive cases. Study participants were then asked whether they had diarrhoea, abdominal pain or blood in the stool (yes/no) during the 30 days preceding the 2007 survey. If they answered yes, the researchers asked what action they had taken.
Third, the study examined crude population-based utilisation rates for schistosomiasis and other health problems based on the São Pedro Health Centre's patient records for a one-year period.
Fourth, the study examined the utilisation of the São Pedro Health Centre for intestinal infections and other major health problems based on patient interviews during a 30-day period. The results of this study may contribute to identifying major barriers to and opportunities to improve the accessibility and utilisation of health services by schistosomiasis patients.
Ethical issues -The study protocol was approved by the Ethical Committee of the Universidade Federal de Minas Gerais and written informed consent was obtained from all participants.
RESuLTS
Socio-demographic characteristics -Of the 1,241 individuals in the 334 study households, 1,228 participated in the study; 13 persons refused to answer the questionnaire. The study population was composed of 606 (49.3%) males and 622 (50.7%) females. Their ages ranged from less than one year to 95 years (mean 30.5, SD 23.2 years). The two extreme age groups, those below 14 years of age and above 65 years, represented 33.9% and 11.2% of the population, respectively. The population in the rural section of São Pedro was significantly older than the population in the central village (Table I ). The main occupation in the rural area was farming and there were three times as many farmers (34.1%) there than in the central village (10.4%). About eight times as many households in the rural area owned land and cattle than in the village; this finding is due to the predominance of family-owned farms in the former area and of agricultural labourers and non-agricultural workers in the latter. Education levels, number of persons per house and per room and the proportion of households with latrines and electricity were all significantly higher in the central village than in the rural area (p < 0.001). However, household income was significantly higher in the rural area than in the village (p < 0.039), even though more families in the central village received government financial support (Bolsa Família) (61.9%) than in the rural area (48.2%) ( Table I) . Streams containing Biomphalaria sp. were a more important source of domestic water in the village than in the rural area, where springs and artesian wells were more common (Table I) .
Schistosomiasis prevalence in the study population was 39.4% in 2007, with higher rates in the central village (44.8%) than in the rural area (24.8%) (p < 0.001). Mean egg counts were 26.7/gm of stool in samples from the central village and 26.3/gm of stool in samples of the rural area. Most study participants reportedly received their last treatment for schistosomiasis during the 2002 schistosomiasis campaign (Fig. 2) .
Access to and utilisation of primary health services: temporal and spatial patterns
The 2002 schistosomiasis campaign of active case finding -During the Fundação Nacional de Saúde (FU-NASA) campaign in 2002, 68.3% of the residents in the central village and 48.7% of those in the rural area reportedly had a stool test for S. mansoni infection (p < 0.001); 33.1% of the tests from the central village were positive and 26.5% of the tests from the rural area were positive (p < 0.001). Rates of treatment were 90.4% among central village residents and 77.1% among rural area residents. The main reason positive individuals did not obtain treatment was user-related. They reported fear of side effects and of taking praziquantel simultaneously with other medications for chronic diseases. Nevertheless, more people in the older rural population (89.3%) than in the younger central village population (84%) reported satisfaction with the campaign. The principal reason for dissatisfaction in both study areas was a lack of information about stool test results; health personnel returned for the purpose of providing treatment only to those houses where there were schistosomiasis-positive individuals and other households did not receive any information about the stool test results (Table II) .
Self-motivated health-seeking behaviour between 2002-2006 -
The mean straight-line distance between all houses in the study area and the primary Health Centre in São Pedro was 1.93 km (SD 3.37) and the maximum distance was 14.07 km. Mean distances were 0.38 km (SD 0.69) in the central village and 7.02 km (SD 3.64) in the rural area. The rate of self-motivated searches for schistosomiasis-related health care between 2002-2006 was higher among rural residents (27%) than central village residents (23.7%), but this difference was not statistically significant. While 15.2% and 16.2% of rural and central village residents, respectively, were positive for schistosomiasis, only 23.4% of rural residents and 16.5% of village residents obtained stool tests at the São Pedro Health Centre. Thus, nearly 39% and 47% of the patients in the central village paid for transportation to other health care facilities for diagnostic and treatment services. Questions about the use of social networks in the health-seeking process revealed that 17.1% of the infected persons in the central village and 10.1% in the rural area had received help from others; most received information about health services and financial support for travel and hotel costs during the trips for diagnosis and treatment. Although relatively more infected people (Table III) . (Table IV) .
Utilisation of the São Pedro Health
Patient demands for health services in the São Pedro Health Centre during one week in April 2008 were also studied. This study revealed that most users arrived for the testing or treatment of hypertension (28.5%), dental problems (16.5%), respiratory infection (14.5%) and intestinal infections, including schistosomiasis (10.5%).
The 2007 survey about symptoms and actions taken -Symptoms perceived to be schistosomiasis-related during the 30 days preceding the 2007 survey were reported by 15.4% of the respondents in the central village and by 18.1% of those in the rural area. Specifically, 57.2% reported diarrhoea, 27.7% reported stool blood and 12.8% reported abdominal pain. However, only 11.8% of the infected people sought care for those symptoms at a health facility and most people in both areas used traditional medicines. In the central village, more study members participated in community groups than in the rural area (p < 0.001) and used home remedies (medicinal plants) to treat diarrhoea, blood in the stool and abdominal pain (Table V) .
DISCuSSION
The major finding of this study is the large discrepancy between the relatively high coverage of the population with diagnostic and treatment services during the 2002 schistosomiasis campaign and the small proportion of the population that reported receiving its last treatment during the 2002-2006 period (24.5%) . This difference appears to be due to a combination of factors, including the non-specific symptoms of most S. mansoni infections (which leave many people unaware of their infection) and the two access parameters of availability and affordability of health services. These constraints have also been reported by other investigators (Uchôa et al. 2000 , Thiede & McIntyre 2008 . The temporal patterns that were recorded provide a crude measure of the need for schistosomiasis health services in the absence of the FUNASA campaign in São Pedro, even though the recalled data covering a 5-year period are subject to underreporting. The lower coverage of rural households by the 2002 campaign's stool survey appears to be due to the relative inaccessibility of the area outside São Pedro by automobile, which hindered health agents from reaching some households. The higher rates of partici- pation of people in the central village indicate that the strategy of periodic campaigns works in rural areas with limited access to laboratory and treatment facilities. The low utilisation rates reported for the 30-day period prior to the 2007 survey appear to be due to people's anticipation of project treatment. These data were therefore not used in the analysis. The unusually high rate (above 90%) of home remedies used during that 30-day period also suggests that infected people waited for project treatment. Although significantly more people received schistosomiasis-related services during the 2002 campaign than during the subsequent four years when infected persons were required to access services by themselves, the fact that only half of the study population in the rural area and less than two-thirds of those in the central village were examined during that campaign indicates program shortcomings. Additional studies in other communities may reveal these and other program shortcomings and constraints that must be overcome as part of the move from the control phase to the maintenance phase of the Brazilian SCP (WHO 2001) .
The temporal pattern of diagnosis and treatmentseeking behaviour for schistosomiasis in São Pedro between 2002-2007 shows low utilisation rates of the health services (Tables III-V) . These low rates may be due to the common lay perception that schistosomiasis and other intestinal infections are relatively benign and do not require medical treatment and to a lack of knowledge about the prevention and transmission of schistosomiasis , Freudenthal et al. 2006 , Gazzinelli et al. 2006c and to the high cost of accessing health services (Table III) (Yu et al. 2001) .
This study of health services accessibility and utilisation at the community level reveals significant differences within the small rural area of São Pedro. A greater need for schistosomiasis services existed in the central village, where schistosomiasis was more prevalent than in the surrounding rural area because of a greater exposure risk and a younger and poorer population. The greater need for treatment and support in the central village is also reflected in the greater reliance on social networks for information and financial support for obtaining health services than in the rural area. Similar inequities in care-seeking behaviour were reported by Schellenberg et al. (2003) among poor children in a rural area in Tanzania.
The reasonably high population coverage of the 2002 case-finding campaign (Table II) (Table IV) argue for the continuation of the vertical program currently being used by Brazil's SCP and further integration into the primary health services in all endemic areas, especially in rural areas lacking treatment and laboratory facilities. This will also require the development of community-based health education programs to improve population perceptions and knowledge of the signs and symptoms of schistosomiasis as well as the availability of effective antischistosomal drugs. This education may encourage individuals to initiate the health care seeking process early and promote preventive behaviour. Improved access to health services, proper and timely treatment, effective patient strategies and the availability of praziquantel have been shown to be effective interventions (Favre et al. 2001 , Van der Werf et al. 2002 , Liu et al. 2005 , Raso et al. 2005 .
The relatively low utilisation of schistosomiasis services by children and the poorest segments of the population of São Pedro, combined with their relatively high infection rates, points to the importance of continuing the biannual schistosomiasis case-finding campaigns and accelerating the integration of schistosomiasis control activities into the primary health services. This study also indicates that a school-based diagnostic and treatment program in São Pedro may increase coverage of highly infected children. From a methodological perspective, long-term retrospective data could provide complementary longitudinal information on the accessibility and utilisation of primary health services in São Pedro. Similar studies might be used in other poor rural areas lacking adequate health records.
There is a need for population-based health services utilisation studies in other endemic areas; both health service records and survey methods can be used to examine population coverage and impediments to healthseeking behaviour. This study also indicates that small rural communities in Brazil are not homogeneous; socioeconomic, demographic and spatial/environmental differences all affect the accessibility and utilisation of schistosomiasis services. In addition, the organisation and operation of primary health services need to be examined within the socio-political context of local health service provisions and administrative organisations. This examination may help improve the efficient control of schistosomiasis and other parasites in the recently decentralised health system. 
